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(54) ACCELERATION 
SENSOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
realize an acceleration sensor with 
high sensitivity without mounting a 
high resistance on a board, and 
without reducing the output voltage 
up to a low frequency region with 
regard to a given magnitude of 
acceleration. 



SOLUTION: An acceleration sensor 
is provided both with an piezoelectric 
element 100 having a piezoelectric 
body layer in which a plurality of 
piezoelectric bodies 4-1, 4-2, and 4-3 
are laminated and electrodes la, 3a, 
lb, and 3b that have been provided 
on the main opposed surfaces of the 
respective piezoelectric body layers 
4-1, 4-2, and 4-3, and with a 
supporting body for supporting the 
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piezoelectric element 100; and some 
of the piezoelectric bodies 4-1, 4-3 
out of the piezoelectric body layers 
are polarized, and on both surfaces of 
the polarized piezoelectric bodies, 
electrodes la, 3a, lb, 3b are provided, 
and the impedances formed by the 
polarized piezoelectric bodies and the 
electrodes on both surfaces thereof 
are electrically connected to each 
other in a parallel condition. 
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A£<=5r4. fft*^*o»*WWilt*«47 

&<Qft6tmtZt5\'*Xi>+#&V&&t:nhZ bifiT* , 

[0053] a»tfDanaLKSiaiii#fcUi> ra»ffl««2 

a. bi jfiM$ftffltffi la. b $• fc t £ JnaHttfciiW 

[ 0 0 5 4 ] JI4 - 2 {i^SilT^^^aT-fe-g.*^ 
£cr)B^IStt4£tt;J; 0. «4-ltiJ:t>'«4-3Sr 

[ 0 0 5 5 3 3nB. EWW>artttt«Wl»S»t=IHt-t 

[00 56] 4st. i5»K[SIB*Jj:lf. -f ^b°-^> 

[ 0 0 5 7 ] ttz. ^«0*[6|«a*L3t*-|6|fc:IS4fc 

[ 0 0 5 8 ] £ ?t. »fig 1 a , b £SIEiOT*1l. m®2 
a. b*«iajffl«ai: ttfciv^. 

[oo59].4fc. gco»$ii. -r^xmix'*<ti> 

S4-1 tJ14-3«i(5«J'|5]t/I^T-S)4£fc 

mm «ttco(6]±tcs-^-r4 . . 
[0060] ( mm^mm 2 > 0 8 «*«^ofl&tf)iat 

4 . EmSt^ 1 0 2tiJ©Btt"C, 3ot7)ii 14-1, 
2. 3^««L^jS^WLTi30. «14-1. 3« 

ns.mm^comM^mmxhh. ttiu, b^« 

mi 2a, b tiEm^Oi® i: iSBt***!*!^^ 
113a, b(i. E«3IW)rt»{C«Sl 1 . 1 2C0® 
D, till. 1 2<0»aSBi:R»fi8TS«$tLTV^ 

4 . e 1 4 - 1 imi&*& ^y? v*rt .114-3*' 

*»4£k**T*4. 

[00611 114-1, 2, 3liv^-rfi(,^a>1R 

[oo62]«i4-ih®i4 - 3<n^mnmmi5 

ASttfcLTfcWBl 1 at mil lbfc:ttHSStt<0« 
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LT ; DrnfeZtfUii-th Z t WX-Z 4 . 
[00 633*14- 2HU JE««^ 1 0 2<V i &lg.£ ? & 

[0064] mmmm 1 r«s 4 - 

2i:ffififc3a. WklbX'Bti&tlh-OV-yvX 
^t-r^tJilf. E«J§4-3fc!M51 b t «S3 
£Wfc#ffi«4--2#*r*-*»«8*fc. *P 
*4-2ttJnj»fcWlilfc-»T twu«4L*wr, 

4*1 4-2ti^<Wrt|-f4ffi35««ffil 3a, 13bt 
$4iXTl,">4/itf>, i<OJB<0»«S4{iJBl4-l, * 

1 4 - 2^f?m^*lcjDi. 4><t^rV«OTJSflBiaf< 3r 
-5. 

[00 6 53 ae»iW-4*^t:Ji, 1 1 
LX'tfoZt-WX'^h. 

[00 663 WMfrt>coWMcom 0 ft WttibcrmWS 

[00673 mmmm3 > 0 i ote*wj§*>fl!w>ii 

[00 683 Ett*?2 0 0(i3©&irc\ 124-K 
2. 3<03^<!0«S:SWLfcflBa«:*f. «24-l. 

2 <45 ir^tcat m « ^ 4 . 

[ 00 693 Hffi 21a, 22 a{±JEtt;St^ 2 0 0 ^± 
ffiCU *ffi2 3a(iJ124-li:«2 4-20P H 1C * 
121b, 22bii*24-2k*24-3^tC, 
S2 3btiTBtC»t't'9<lTV^. «S2 la. 2 2a 
«4. E«*^^*rto+C^fe*^fcaE4rt=4J-*» 
*VtJBj£3ivO*S. VM2 1 b, 22btfS21 
a , 2 2 a (SOTR tJmR* LX& 0 , E«;*^2 0 0 
<7)£:jB.M<7)tiSffiX'W&2 lat21b. MM2 2 a t 2 
2b«SSRSiiTV^. ®H2 3a, b(4Efi;5t 

^m®2 1 , 2 2<OSMSr<0-e<{S»£ffifcKW-/c> 

fixfc o. Kwz®.mm<r>mmxi&0tztix\>^. 

[00 703 zcox-j tcm&<r>ffl$ilz 4 0 , Jf 24-1 
tfM-th 3 yx^i: . Ji 2 4 - 3 ¥B&t& a >-r 

LT(r^v^Ji2 4-2fc:J:0WIWttSrli<"rscik3& t 

[ 00 7 1 3 «©2 li4. Hi lti*-f4 3ai<?)±S& 
T&D. H@2 2{4C<7)»T*£4. £OJ:3*rffll»Lfc 



iz-tzt&x-bh. eush^o 014, mAtnmz^k 

#*l*K0«4"t»*i»Sn*. HI 2*4. £»fl«0*ffili 
t «ttrT 4 ffi^#««<0«l«Sr^-rilt'* 4 . 2 
7tli#tl2 8a, 2 8bA>1S(t^iXT*3 0. *<t«T 
*l1B& 2 1a, 2 2 a h JgM LT. ttaitt&tt&K* . 
S1128a, b(4H4fcPl«(C^c7)^*flEfctg^ 
£ixT^4. iixt4ot. mffi2 1 a, 2 2afc:±t 

jtmaff fc^swaR o tb-r z t ifix- s 4 . 

[0072 3 d<7)tt^mitT'<4, «ffi£-»«-r4fc*>tf> 

E€S^ffiK<4£B(C;b*oTttffi£ffM-r 4 £ fc **? 

ITO8**1Ii«CttLT»¥«i: 
,1 4. 

[00733 JnjWE*5tt«:«^OJl8»Kwtf!iMMP 

(4, metnmxhh. 

[0074 3 4fc. ee^KB#(=«4. «ff2 1&iHHft 
ajfflm®. «ffi2 2 2r»ffll;ffifcLTH7i:|5l«<7)[e] 
»*fflv^4t3ik36 t t'#4. ®BS2 2l;:?SiIEIS&fc:4 

^zixtzwmx'ttx-wmz&z-t. znmmzmm 
^.ftmmmx^kftLx , *<aatfj«Ea»&ttw»»r«:*- 

&^mW®Llzi5^Xi>3E%m$:?f?Zb 

a>'T#4. 

[00753 mzm8z?&$m. «*flb&-*-tttfttt 

[00 76 3 =5r*3, ««S2 1 «®2 2^ 

ig»)^ttiffl«S t L T a Z&WiZfti X i> 4 v >. 

[00773 47t. «ffi<7)*3a(ilT-«ffi2 lat bcojg 
ig$r^-r, H 1 3 ^-T4 3 te*ia<0»t=«oT«ffi2 

1 <OfflteBt2 1 c Srfgtt. fm<0VfCW&2 1 a t 2 1 
b£4tfffi«i2 2ai: 2 2 b SrS^LTt>4v\ 

[00783 ( mmmmA >Hi4 t*»u§<oflStf>5i 

[00793 E«3R^ 300 li+'McSSWl 3 5 SrWt 
&nm&X\ A34- 1. 2, 303oco*SriS®L^ 
*34-l. 2{45<-HCiSlpJ#fc^flS$n 

TV->4. 

[0080]tS31a, 3 2a{4ESS^3 0 0O± 
ffitC, €@33a(4il34-l fcJ134-2<0[Slk:. 1 
131b, 3 2b{4*3 4-2t*34-3<^HC, % 
H3 3 b(4TffitCife*t^ixr^4. €@3 1 a, 32 a 
(4, £Et3R7^»N>kRH>n±^A$iiT^i. VM 
3 1b, 32bi,tl31a, 3 2 a i: (5»|iJ tB^Sr 
LTV^4. m&3 1 atf!3 1 b{4ffm*^-3 0 0O 
rt«»<0*ffiT»ttSnTV^. 4fc, «S63 2at3 

2 bJiE«3TF3 0 O^mSSWJSgM-CSf^^iir^ 
4. mfl§3 3 a . b(4E«^c7)m®3 1,32 
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M3 4 - l«f hn> -r r >-9"i:, B34-3 

^s?^a^^§ <i-&^ btfx-% h . ttz. mist® 
miz l . £ h izftm lx v \% v 3 4 - 2 iz x *) mmrn 
i±£m<-th z t a*-t-# h-tzth. &mzm< x°ztmm 
m.z*z<-?hc\bi?x'$tz. m. vmzmfcfhmA 
immmmi tmmt ttz. 
[oosn hi enEmm^ 3 o o ^m^tztmm-t 
> wwiMmx$>&. o otimii?L3 szm. 

zmi. j±mm=F3oo<7MW£mz.z>5:ftfo3 7X' 
^c^&imzixx . mmmmitm 6 1 mmx-h 
k>. sxm^h. mni.TjTftcotomg.zgvrtzm'k. 
4"DS-s»$ixT*! <omm^tzi?A-mm^c\i-. z 

<7>t£± t>tzm*-ifiWffi1Z^*>h Zblzk*), Joif 
tk&X ' £ & . « 3 4 - 1 h Jf 3 4 - 3 HzM^rfa 
t T $> £ ?t * . S-BOS V>fc: $ ixfc®ffi tcJi 

C0082] «H3 2 ai5j;ltftffi3 3 c testis 3 7 

mwzm&izti. t$t>izm&m8w*mmm3 9a^ c 

3 3bli. V^t'JV/ (0^LT^^^) HZ* *)MBi 
WM3 9 blZtSmi tz. 

[0083] ftjn&attfc <r>*?A^) yyttzey&t. 

3ia, b zuixDmmz&x. h z t &$> & . 01 1 
snM=f-<^mm<r>^mmm^(D^-mmxh & . m@ 2 

1 a CO— gWc-tpJ9£:#£lftft. ttH3 2 aco^^co 

«sts 3 2c $riatt, fi!i£7)«ffi«^«H 1 5 1 mm t L 
x o . 3 7 tin * isft , mmm t mm 3 2 

c&mMZ-£&Zblz&t) 1 7'( J rV>7'%: b'co^m £ ffl 

v ^-r *hStf«ffi 3 9 b t mmmmzmz z t & . 

^h^^tzib. mmm-t>~rcomm' s m%x\ >mitt> 
~*imz%&. 

[0 0S4 3 iE&BrUL HI 7 b ftmzffo zt 

tmm 33 1 <r>mz$m®m>t>3tffimj£*mn tx , 

Br&ffS. ^^iiO«affligT*>l»Jt*6. WES**** 

[0085]^, sws^ fc*a?L*»tt*< t tin 
aMt-fcy^fli^f 4it3&«TS4. -r^*>. 018 

(iEm*^ tJBl?L*»tt J Sr v ^l^tftVFIiTA 
6 . W6W^WW)P JSt^iBI 1 4 i: m®X' 
hh. m.%3 Hi. EWHF<7D4"C;»cn»K, m«S3 2 
J4ra^n*C H-^'yffifc»tt^*l-CV^4. €®3 2 a 



t±/134-2>;JI34-3 <0BI{cKft4n>S«ffi3 2 b 

t tmM(vm<r>mm& 32c x-mm ztixm. w&3 

1 afcli. SO^^tf«gg|53 1 d*^g|5MW?ilT 
o*. «3 4-2i:«34-3<iOiaKjej«$iXfe«ffi3 
1 btt|3|«tcli^3 1 c^ft^ilTtJO, SSRS 

3 1 c ttm&3 1 d*^fflaTH«wk:s«sft. m 

S3 1 abbWmmZtlZ,. Jl34-lt«34-2<7) 

iat»»t/siiffi3 3 3Lbj±mm?<r>TffiizBm.ztitzm 
&3 3bi4. EEw$$¥wm&<QmzmttzmuM3 3 

tz#><7)-$&m*t>im*Mhtz#><r>, mnbwimzm 
mM3 2<mmtz. 

[0086] ttz. m.%32 ^mtummm. WM3 1 & 

[0087] (mmmm 5)019 (sHHHanbox 
w<?>Bi&<?>ti!^*>v<?>Knm?co9wm& . 020 

C^-<5OE«*^#/l<^«ffi^ffi0$-, LT, 02 
1 C^^llil^©OjlfiSJK-b>-9-<?5S^*O ;s FS02r 

[0088] —H<V%m 1 a^fflff 1 0 0<7)Ml: 

izmf h ti & . c «ia jagpo^;® 2 a ti— ffi ciSft^fg 

Vffil a$rlBi6«fiB(c-fl>i:. |g»)«SE*^ ^ffltcf B H^ 
£Mlzhtz^Xlkife>ti. fr^'t>#Mt l zim-r&tz#>, 

mcommmmzit^x , m^mz^—^mm^&z-t 
z b rfx-% . mmzum&mab -> tztmiz ± 0 ^ ^ 
®T-a sMmzfr a - 1 **T'§ & . ®fig*>4> ^i-gpmffi 

/ ^0§l*ajUi. 3a*#7afc:i&ttfc**Ji8a. 8b 
*ilLTff^;i:3&»aj*4. 1 afcSSBW- 

±fc:ieHUI9*»»fC*J»tH r J:^. $6»iltLT{i. S 
i0 2 m. Si 3 N 4 |g. #04 * h'ffit&fc'TJ:^. S>•5»V^ 

[ 0 0 8 9 ] artj. lK«IB^S«Kffi&K(ta: < b i> , ft 

[0090] ( mmmmme ) m 2 2 (c*ft9togtft*> 

[009 1 ] EWflOOIi. «4-l. *4-2. 
S4 - 3*>^>arl» 3ocOS^mJI LfcWJS'ttgJB**' L 
T ^ h . v 4, itfoa ytftf-f yfm £ £J&ft b 

thzs-httO-bJSfAfrteZ. m 
4-l.J14-3{i. 5 0w». S4-2I41 00um 
b Ltz. m<om$b LX 1 0^m*^ 1 0 OjumU&tfB 
mX'foK). ±Wm^-b LXli. 150/tra-350i(m 

4fc«>, -vtxcnmzm^hith^hzVc 
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J14- lcO±SlCii2ccO«ffil ait!2 

atfftMLxmm.ztix& Y ) , tii aiisiM*itiffl« 

ti^ £ ixftv 4-3 eojgfflfciti^-ffi 3 b #J]M £ t\ 

x^h. m&i a twM2bimm<7)-mzi>imix 

Utiffl; ^yWiO ffM L , ffiffimiifilgtcT JIM 
Lfc. H 2 3 tiff**? 1 0 OW«#*-|6lW»fffi0-C*> 

* . * fc, n 2 4 u&mcr>nm<w-mm x*$> 4 . « 4 - 

2fci4-3 0|BUcJEHftS*ifc«S 1 b fc «& 2 b «® 

4 - 1 cnmmizmf htitzmm ia, 2 a t mm tm 
wx\ mm i btemmm&mmmx'3ffiv>'t>'bffi8:fflz 
mmzti. w&2bit&5 l &mm>mimw.mx'fki}B 
^^^^m^zm^mm^^Mco^i-ff ix 
mtztihm&LX'hh. 02 3izit^tix\^^ifi. 

1KS1 a{S«4-2hJi4-3c7)^^$iX7t«Sl 
btffimXl%mZix. MM2 ateftBmm2 b £JggS$ 
*lTV^4. H8tfcgEDB<0^1S3bi;Jl4-l tMA-2 

c?>mzftMztLtzwm3 a t 1 1 «R*f«i-cs« 

§iXTV>4. m®3 alitila}; lb, $>4^tim«i 
2at2b o&ffitt £ Rfi . 

t00 92]i!4-li:a4-3{i^ffi$ilTt> 1 9. # 

[00 93] iOi'5fc:*«a*SSBW-SCi:t=J:0. 
MA - l fcf <50Wfflo«ffi-C^$*il.-f ye-^y* 
J:, «4-3fc*<AWffl<^®TilM£*i44ytf-y 

H, *Ji*ft^tt»v>«T#Jft*4£fc#T'S'. #« 
<-f 4 4. LfrfcSfcfc* 

■th 1 Ji-CWJSSfLfcEttS^J: 9*#3rf?«£:6£*# 
4.Iia*T-£4. 

[0 0 94 3 02 5 (a) IS, H2 2~2 4l^L^E 
tSS^Srffl^fcJnaLK-fe^OJ'I^ElT* "9,02 5 
( b ) teZcr>MMmX*hZ>. JE«*?1 0 Ote, £#f* 
7a, bti^^liJ^^JSit^^^ £§§12 

& Lfc . S» 1 2 <=0^hSI5tCti , ftfitfEff 9a, b , c ** 
iMt^flXV**. n»*159a. b, cliNi<0±fc¥ 
mmZBtiLLXimUz. »h£TOfi9a, b. cti33* 
*7a, b^LtifI8a, b, cfcj: O-tfl-Ml 



tSla. 2a, 3bkmBlZtlXt$'). tm&lZX*) 

±ttzmm Sr^§5 1 2 tm^m. k> m-tz t wx-% 4 . 

[0095 ] 02 6(iSf$fr7 a<7>*«Ji£ jjcfHT* 
4 . jfeftf* 7 a WiEmSiSi 1 1 WJSMSBfcttEK* Lfc J: 

nzmmmsa, b#<i£itT$>4. itisa. m«- 
ix-? - ixsmm^F i o o <o*b<o«sb i a , 2 a t mm l 

-C«ie£ft4. #ll8a, bM;*MHraS9 

a, bkmjiwKcssasn-ctJO. ^Ms^ttWiKoai 
-tztwx'Zz. mmmstmrni a, 2 a 

[0096] $©Btt*>EE*SH t «rffiv*4 £ £ i 9 , H 
[ 0 0 9 7 ] 4 fc. JnilJK^±T^rr6)lcjD^o7t^, 

0 6 tuwH L>t j: 3 1 , ±z #mnm*»& a t wx-z 

[ 0 0 9 8 ] i^J; 3 HA 

tzwrnwrnm^hixx^htz^. !&mi>m<^&zt 

tfX'Ztz. 

< , < *mm(DB 

tt 4. ixT v > ^ 7t y> , iss *> « < -r s £ t *«t # ^ . 

[0100] H2 7iiini*K-fe>'iffcfflvvfces£Wia 
ifiS:*^-* «^<ojDa»KajiSKoyo -y ^ 0t-$> s . 

S Ei^lBrWKCti >li2a, b t L , «fi 

1 a, b«rJ5attt*iiifl?*«fc'*4. m«S3a, bti^il 

9 b (i, g E^Kr<07ty><7)SifiiBfi)fflOiEii»[l]8S 1 0 a 

csttSifro**. Rnmsii o a^himmm^m 

«JEE*^±t, jtffi«S9 b, cS-^-LT, J±S«-?^ 
W»ffl«ffi'C*4»S2i:«a3^9ttaS<ii. ^<7)X 
»g*EtCj; 0«4- 1 , S 4 - 3 c^rtgptti^^ i: 

L, iixS:«aW*aiffl«ffiT*4«fil a, bttl3 

a , b Titita-r 4 . t*ifj L7t«ffi«>f > f- ^y^ssaft 
lass i o b KzmztinjMnm 9a, c ^ a* § ix 

4 yv-y>A$£tim$&i obit hrcfet^ 
t'trfflV^tttfig^ix^. 3co^>-h"-ry^^miiis*i 
0b*^<^aJ7JmJE(i, ftfittfttfttfjlllKL RJRttasHIB 
1 OctcA^Six, i^TEWS^tSft^v^*^ 
$ixi,. — iRfc, M^HHHS41 0cttA-fy«7^ 

V t-r y X^HIHH 0 c A» £ flb73 $ iXT U4 a*? 
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[oioi] mmmmmmmmztix^ztiib. #« 

to i 0 23 &tz, tktammm^hmm^tLXt5K> , m 

mmmzx 'om&^ixtzmm^mta-rh zttfxz . m 
fc. 

C 0 1 0 3 ] a#<0jpjft9afttil«rfc*iv»t i, 

loon fiv^e*i«Ji$ii, &mwmiizm%iztix 

tz . m.mM=F^<r>mmmm^wj: o z t % < m&m 
?t*&&m&m<i-&zttfx't<&. zcotztb. i&m 
fentmmz&^x *)-Hj-stv^jaK«r»* z t tfx* . 

«ffi6t £ ffl ^ h Zttc< Wfcth Z t WX'Z tz . 

[0104] m^<onmm^mzii, mmmmm2 
a , b t wmmmmmM u/bstt, fcfln»Kt*tti£> 

■tz>zttz£K)£K)-x^®&znz>zti>xztz, 



[ 0 1 0 5 ] 14 - 2littmZtlX\^j:^mX'$>&W. 
ZomWriZblzX*)^ Jl4-l*$J:tf04-3fc 

[ o i o 6 ] jfct. mmcomm 1 ojajis-t: >^tcffl^ 

(S4-1. Jl4-3£50;Uiik Jf4-2£ 
10 0/imtL. UtfWX^l. 3mmX8. 0 
mmxO. 2mmtL. fBttttffltt^tTOfmfia? 
4X£0. 5mmX7. 8mmt Ltz) k . *m&<V& 

me^smm^mm <Ei2 4#sa> tjawcfwu; 

*D;SS-b>-9-- (JS4 -1. 14-3^50 Ami: U 
l4-2S-10 0//mtL, Eifft-fXl. 3mm 
X8. Ommx 0 . 2 mm £; L. ^tti^ffiSrifS 1 . Om 
mT\ **:frlW=£J^£4M>tC:g3£2mnK 3m 
m, 4mm, 5mm. 6mmfc Lfc. gglSSSiteO . 2 

[0107] *ft£tf«Lfc;&i8aj**>-9-*>, 1BS> £ 

®s.t®mcr>mmz (mi) iz^-t. 

[0 108] 

[*1 ] 





commas 

(mm) 


(mm) 


3518 (mm 2 ) 










JMK&fl! 1 <0 


0.5 


7.8 


7.8X0.5 


3.9 


1.2 


3.2 




1.0 


NO. 1 


2.0 


2.0 


7.5 


3.5 


4.9 


NO. 2 


3. 0 


3.0 


6.3 


2.7 


5.7 


NO. 3 


4.0 


4.0 


5.0 


2.5 


7.0 


NO. 4 


5.0 


5.0 


3.9 


2.3 


7.3 


NO. 5 


6.0 


6.0 


2.7 


2.0 


7.5 



[0109] mm±. miWMv>%£MX'$>r>xi>. ® 
mcomme on o . 3 1 £jtiw*i.tf £ t 

•fe ««*<*«(crti±Lfc. ^*tiSJSO«* s 

xii. nfficomitemm<?mm<?>i><otimLx , 

1. 5«J2Uii:*ofc. -T*fct>s »^Jii«^53t» 

[ 0 1 1 0 1 i5»Briai»iJ iV, A >'tf-r> 
[0111] #1»o*rt{iH*tfc*l*lfc:BB4t 



[0112] mmeomm7 > 0 2 8 ( a > 

mX'h<0, H28 (b) «-t<0«SHT**. 

[0113] e.mm=F 1 0 2«*jfij«T. 3-poji 1 a 

-1,2. 3 L£fltit£* LTfc 0 . H14- 

s 12 2 9 lig.'mmTcDnMwmmxfo h . m 1 4 - 

1 0±ffi(C«i 2 otf>«ffi llaitil2a LT 

ms&zixx&K). mmi 1 att«iwiajffl*fli"«a*^) 

ar^iBfciiftft^-ctJO. tin. \2<r>w$mtw. 
mnx&wtzixx^h . si 4-1 kjai 4-3*4. m 
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[01 14]114-1. 2. 3\t\.vri\l>i/)\>-3VW. 

t -r *> -t y % ? x $m »xim t tz . mnii 

ffi/^^S:ffll^. 114-1 bmi4-3cr>ftm 

jmtmttoTbhtf. to*>«*kti*i0 { ei2 tm%& 

tzbb. tibX-ffim* UtISI la fTO 1 1 b Ctl 
|a|®tt<7)«M*^± LT . jDa«Sr*aj^-4 Z b 

£. 

[0 1 15] 114-211. Emm^l 0 2tf58fcK*3i 

[0116] SWWHBIIIlTtt. £/C4>0*#flil4- 
2tfl3a, TO 1 bT'^$iX&^ V-tr-^^^. 
«i, 5M4-1 i«la, TO3aTffM£ft3^ 
ytr-^yxfcitf. ffiB14-3i:TOl b. TO3 

b tjbjss *i4 >- f- ^'>xm%mzm\ z n 

T*5»). £0*4M6l4-2*««rr*»*gak. 
14- 2te%ummWtUh'>X i*ffif«3S£L3:Vtf>t\ 

611 4-2lttf>tm-*&VBtfW*l 3a. 13bT' 
jR4;fVCH£V^fcib. i<0JBtf)»«S»4JI 14- 
1,114- 2<0»«SJItJni^ i firV^'C»K«Sf 

[0117] gsiHH-«*fr(ctt. to 1 1 zmmm 
awtm, tii2 £«bto fc Lx.mib mmiz 

LXfioZbtfX'*&. 

[0118] «B*»A><0«?¥IX»)aiLOfcft<oanMit 
LTH 5 i: Rfcfcfi 1 oZb h . 

[0119] *HJ6tf0m«O®2 9tr*S*t4EE1t*?- 
cOTOSrffl^T. 14-1, 14-3 2r5 0^m. 14 
-25l00^im, EtiWXl. 3mmx8. 0 
mmxo. 2mmCO%m&*.y*}-ZfcWkLtz. *m.mcr> 

mmcommmtammit. mmmme±mm^^ mi. 

Ji. »9^)fB*fc:»jftLfc. #SSL7t:JPjSjffi-fe^<04 
0 H z T'COiSJSt 1 VA*B*<Z>eEfcBHSK<oaJ?JU:» 

mmcomm 1 (cit^x 2 5 %sk & 0 , *#®i<9iMt 
mmminm&£3z&<r>&®iz&i£tz>zbx'. msum 

_LU y4X<Dffi«iifci:J:'5. 1 &<DTyTT•^i^B°^ 
[0120] (HifiOJgTOS ) H3 Ot:*56WOffi^ 
M£7)»«^DjIS-by9-cOff«»^^|-jR[l^. 03 1 

[0121] E«3R^ 2 0 0Ji3£^#T\ 124-1. 
2. 3<0 3->^)lSr«lUfc«JS*#r. 12 4-1. 
2*iS^tCjfifl&K#ffi$:h.T^*>. TO2 1 a. 2 2 
a{4E«^2 0 0O±iBC, Ii23alil24-1 



i:124-2^ra]C Iffi2-lb > 2 2b(il24-2 
£12 4 - 3*>fiK=. TO 2 3 b JiTHfcKftfcivC^ 
14- l<0±®C:f42o<DTO2 1 attffi22a 
mmLXffifg&iXXte*) . TO 2 1 attSKffilttfflt 
«T3a^+'C*a«fc»jS3*l.» TO2 2 amsi 

^•L-rsv^fifttSfi*. TO2 1 bummmtammM 
xs&W'piC&ismizm&ztLh b t tc. E*iafi 

1 ^ tfv S *uc v »S . *S 2 2 b W: i B^BrB^ 

EMm=f-2 0 0«ft321(IIOJi§HTTO2 Ut21 
b. fi2 2ai2 2bllM^-CV^. TO 

2 3 a . b «]£**?<?>*« 2 1 . 2 2Ojg^g|5$rc0^ 

vmx-mifaztix^h. 

[0122] ZCOX o itft^CJ; 0 . 124-1 
sWBJftt* 3yfvttI24-3 4 3 >x> 

ThzbtfT**. tti. TO2 1 b tfsaso+i&ass 
mmsimb**). w\B&&mmz*^t2. *3t. »i«jt 

tcL. S^>tc*SU-Ctvari^24-2fc:J: 0iW»*14 

[0123] E.m.m^ 2 o o<4. m4bw$k\,z%&n$\ 

[0124] Jn3I«S:«»tfe«^<OjD)aLK<0«taj«M^ 
i4. H6i:[5|«T-&&„ 
[0125] t^. iB»B»t:»4. TO2 1 

TO2 2^IB«)ffl«ffit LTEl7i:|5]«^lHl 

[0126] &Emmitm®.~thw®, mmzmm-z 
tmtsij/**** xummnmmi bmmb 
[oi27] (*i&^ff^®9 ) H3 2 iz^wnowcvm 
Mwmmntm&^ywEmmTwvsim* , H3 3 

CE^IS^^lcoTOo^ffill^^-r. 
[0128] E^5&^3 0 0tt*eg#T\ 134-1. 
2. 3<03^OlSr«*Lfc«BiSrirr. 13 4-1. 
2(4SV^JS|*]^^fig$itTV>S. *®3 1 a. 3 2 
a«E«5R^3 0 0O±HCs TO3 3atel34-l 
t!34-20ratC. «^3 1 b. 32bt4l34-2 
t!3 4- 30ISJC TO3 3b(4TfflCIStt^>fLTV , > 
4. 14- lO±ffi(C{42-Pc0TO3 1 atTO32a 
jWMMLT#«Sirc*jg» m®3 1 atiiSift^ffiffltt 
ST*»w4»'t*ifi«Ffc:«J««fn. TO3 2a«get^ 
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■SfciUc, *it^itpag<9lli!)fflm8eli, mTlEffS* 
T^4.ti3 1 a i:1M 3 2 alirJrfecDfflmmxXB 

ntztit. mn3 1 b{ij5»«ajffl«aT3a*o«f't* 

3 0 0 CO^affltoSaBfflt-m^ 31ah31b, 1132 
at 3 2b*i£J8S;fVCV*.&. ifc, mfiS3 3 a, bit 
£**?*)*« 3 1 . 3 2<3«SKS£<0-e<teff£iBk: 

istt a> itr fe o , HcR*r«B^)*jaffll<oags-cit^ £ 

itT^S. 

[0 129] :»J:o(:. £Krt*ffiiB&3 1 b&EMm 

113 2t <0ia«r J5r^lBBIHI*t4 <I t X\ &£££tttft 

ajmn t s aa^me^iEWtoitfcs;*. 4 ^ t an:- s , 

[0130] (*i»<0JgJB 1 0) 134 &&&RtMtoP> 

mmoBmeoimm* mfftf?^>wH* . 0 3 
5 cEm*?«#s^W£<^ffi0£:^-f . 
[0131] smm^A oo\mmkx\ ma a - 1 s 
2, 3<03-3<^)B*»JiLfe<«s*^rr. 144-1, 

2{i5VHCj$[t]^^ffi$tLTV^. m®4 1 a, 4 2 
attffW?4 0 0c7)±®£, m®4 3 a (2/14 4 - 1 

114 4-2«:, mH4 lb, 4 2b(iJf44-2 
fcS4 4-3tf>ia£, Hffi4 3btiTBtlS(t^T^ 
h« MA- l<?)±mi>Z&2^<7)W6iA 1 attI4 2 a 

A^fULTi^fiTfc^ mn4 1 aimmmmmm 

[0 132] m&4 2a, 4 2 b tftfHJgtemSi 

a%i*ff4hPffil&3*i«. 1114 1 bliHiS<$tKfflti;1I 
T3d*tf5«t"t'»ifi«fc:fl|«Sit. m^4 2bJi@ef^lSr 

mcommmmmx'^um^^^commzm^itx 

Em*? 4 0 0<0#BafflCMiffi-C1KS4 1 a h 4 
lb, mffi4 2ak4 2b{iSS»Sifr^4. 4fc. V. 
I4 3a. btiEm*?^mH4 1, 4 2<nfflfc&*CO 

[0133] Sis4 2 a , 4 2 b*>ftM(cV&£> 

4 « . ««t=* < * * £ t * < . ma^ft 
[oi34] (mmmm idh36 ismwxk) 

[0135] Em*?5 0 OJiSg^T', -154-1,' 
2. 3«03o^«*««tfcttJt*#t. M5A- 1, 



2{i5^(ca»|6l#Kl^ttSitT^*. «®5 1 a, 5 2 
a{iE«*^5 0 0^±ffi(C. ti54alJ!54-l 
fc*5 4-2<0HK:« Iffi5 1b, 5 2b(i®54-2 

tm54- 30Mtz. nm.5 a birmizmibtix^ 

■S. M5- l<F>±miZ\±2^><7mM5 1 atti52a 

twtmLxmtfi&rixto*) , m&5 1 a<±*wi^aiffl« 

Br^)8H»ffl1lfi"CS* , »<0«#*rt tOMffi $ it 
£ i: Liz , l&SEEBMH^^fcftoT^JSSfifcS 
f£S5Tl&£$*tS. 

[ 0 1 3 6 ] MM (^S-fflSttt) 5 3 aii, ffifHfctiJ 

*. ««S5 1 biimmmmmmmx'^i 
ft*>*<b®mmizmj8tzti. m® 5 2 b it g ^mmmco 
mmmmMx^umco^u^commzm^ixx v » 

s s«ifflt» i i-rtuz i> mm $ it^r s -<o 

«ST'J>4 . E«*? 5 0 0 0«i2Ill«ffiffiT« 5 1 
ah 5 lb, ««g5 2ai:5 2b»i^$ilTV^. & 
tz. Wt&5 4 a, bliEmSH^HIS 1 , 5 2Wjf^ 

«iflW<0»8HT««S itT . 
[0137] Jn3«K*»«:«^<0JlIja«^)»l{iJSM^ 

t±, metmmxhh. 

[0138] &tz. Set^BfrB§{c(i, Sffi5 l £iSiM$ 
*®5 2^1IH»ffl«^i:LTI17hP]«tOIlI 
KSrfflV^Ttf o^bitX-hZ. 
[0 139] ttz. y 5 -eommZBf&tZ. ZbX\ E 

[0140] j^Lh^r^*i^®fcfcv^r , Em* 

*>tf5Ttt=5r<. f-^VKIS, ^VV3>-B§iS, 5>-^>-i? 

R6t<0-Ctt'Sr<. ^oo,, -y^r/K »flrif*4 
^(i£it^Sr«JiLTt, &*V*|±£*i6*>£&&ir& 

[0141] »«R«3Jifc:B844>OT'«*< , 

$ uznmmm^Ltim&it. lw^^tcms^ffi® 

[0142] mttf. 04 0 , 041, 04 2^-r.j: 
d ! S:5JifllJfiT'a>oTfcJ:v^ 04O{im®<7)^- 

upFffiH, 04 ummm. 04 2«^i«HT , *ft. 

[ 0 1 4 3 ] W±^T<0|IJfeOJB©(Ct5V^T, 
[0144] JjLhfc: i 0 . *7-f -V U ^^=5rt' omMfl^ 



(13) 



&ffl¥ 11-51962 



[0145] 

i t , vs^orooix o tu Lawca o , 

CSIiii<ofB*«r»W] 

[01 ] *»!Hfl>Wt«3Bllllolnaa-fe Steffi v^* 
[02 ] *%PMcr>mi&<DBB 1 OjDj&K-fe^-fKffl^S 

[03 ] *mi<vmM<r)&m 1 ojnaus-feyincjflv^ 
ff«* J ?c7)fl:ffioTffl0T-* « . 
[04 ] tt&tomtonjBtBi 1 ojnaa-b v-9-<?5Bra8Ei 

[05 3 XftWcommcDBM 1 »Jnafl^>^<o£»tt 
[07 3 *«B^ollt6ojgJlRioiiniIK-b>if*ffl^/i 

[ 0 s ] *$ttycomm<7)Bm 2 co tmx* y-wzm v > s 

[010] *wm^<mm3<o%mmMv+r\,zm^ 
&imm=Fn*mmx'&z,. 

[011] *IIW<^»0»JB30lPiaS-te^-9-fc:fflv^ 

& EMmf comm^mmx'h h . 

[012] *!%BJ^S(£^SI3<OjDjS«-tr>-^c7)Sft 
fls<75¥B0-C& 

[013] *^Bfl<OHJfeO^JS3<OiP)tjg-t>"9-^fflV^ 

h &Wk=r<r>mm<r>^mmx'h h . 

[014] *m.mcommmm4<oismm-b:y j >nzm^^ 

tEMM=F^WimX'hh. 

[015] *S|BB^*fe^SI4c7)jD3SJK-t:>'^ffl^ 

& smm=f <Dmm<wmmx'$) h . 

[016] *^OH*S^®4<OjDjS*-t:y9-tfflVi 
I) E1*^ISfffi0T* § . 

[017] ^wftnmwmmwtm^v^zm^ 
1 mmm^mm n^mmx-h h . 
[018] *¥mv>mm<mm4e>i}umm*ywzm^ 
h s.mm^mm<ow-mmx'$> h . 



[019] ^BflOgiJcOHi&^^S^n^JS-lr^-^tcffl 

^hEMM^mm.^mmx-hh. 

[ 0 2 0 ] 0 1 9 mcomm^mmcotmm-t y+nzm v> 

[02 1 ] 01 9mcvmw(DBm.n]}\i&j£-t>-ircD3m 
w<r>w-wmxh& <. 

[022] xm&mmMm e otomm-t y?tzm\ * 

[023] *mRcomk<mm e <r> mmm* >vtzm\ * 

[024] ^mcommcomm 6 ^sn^g* ^-wc^v * 
* Jim*^ <^mffio j Fffl0T-a & . 
[025] (a) *fm<?>9m<7)Bm6<?)iimm*> 
w?\-wimx*fo&. 

( b ) *«Bj^jfto^« 6 <7)Jnj$J£-fa: y^oBr®0 

[026] ^mcrtmtkmm e <n wssm ywsm 

[027] #«HJ3^HJfe<7>^!S 6 ^JOiiJg-te ^£ JflV * 

[028] XftWcomMaBB 7 <n tomm* y-ftzm^ 
^>s.mm^(owimmx'hh. 

[029] 7 commm* yvizm^ 

h mmm^mmco^mmxh h . 

[030] *&tycr>mmcDBm s ojnawe-ir tun v > 
-s beib*?- vtfmmx'h & . 

[03 1 ] *^co»fi^«80SD3lJS-t>"t«CfflV^ 

5 JE«* : ?om«iO i F®0-C^) & . 

[032] HWMr&mfWem 9 <o*BMM: >"9- fc: A3 

[033] 49K>>BmsM^BS 9 coDm%± >~Wcfflv * 
ZEMM^FcoVMco^Wmxh h . 
[03 4] *SMB<?^lifc<?5»JB 1 OOjlBSK-fey^fciffl 

[03 5] **Bjjegtii40Bj|i OioiDaHfi-feyiftffl 
v » & s.mm^- cr>m®<7>¥wmx'h & . 

[03 6] *S6BB^it<^SIl l olnaLK-fe^tffl 

[03 7] *5mcr>$mcr>Bmi 1 f^MSt^ttffl 
v ^ I. EEl:S^<7)1S«g<7) J F®0T'S) I) . 

[03 8] imwmm-ty-vizm^&Emmwmm 
^mmx-foh. 
[03 9 3 
$-^-r0x-*i». 

[04 o ] *!6Ba<o-iiJs^fflwiDjSLS-fe ymzm^ 

6 Emm?cr>nmcr>ftm¥mmx'$) •§> . 

[04 1 ] 04 o<r)*f&mnmv>Bm<r>tm&*y*r 

izm^&E.mm*r<rmmmx'bz> . 

[04 2 ] 04 o o*»flo5e»<o»JB<oina«-fe 
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1. 2. 3. 21. 22. 23. 31. 32. 33 

4, 24, 34 « 
7. 2 7. 3 7 £J#* 



8 $WB 

100. 200. 300 JEmSI^P 

101. 301 imm*y? 




la, 2 b SB« 



[02] 



T 



3b 




[03] 



100 fit*** 

la, lb, 3a, 3b ttffi 






la, lb, 2a, 2b, 3a, 3b M 




7 a. 7 b 
9 a, 9 b, yr. ^fflUfttt 
J 2 #18 
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[05] 



[07] 




101 



^^^^^ 



7 




100 



,7 



[06] 



[09] 




1.00 



[017] 




1 la. lib, 12a, 12b, I Dr. 13b «« 
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IMS] [010] 



11 *i 2 1 ;i 




13b Ub 

2 7a, 2 1b, 2 2a, 2 2b. 2 3a. 2 31, 

102 

lie, lib, 13a, 13b ttft 



[011] [012] 




2 7 
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[013] [0143 



21c SStfi&t 35 Hiifi. 





[HI 8] 



(18) 

[HI 9] 



^B3¥ 11-51962 




7 a 3tKf<* 

[020] 



ia, 2 a m,m 
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(20) 
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300 



(2 1) 
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[033] [034] 





5 1a. 5 1b. 5 2d. 5 2b. 

5 3a, 5 3b, 5 4a, 5 4b tttf 
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[038] 



[039] 



51 #dbffi**i 




C 1 1 




O U T 



500 jzmm r 



[04 0] 






w 




HH6HS ' 


■ 




MlHH.- 








■ 



3c 



